Background {#Sec1}
==========

Rapid ageing of the population, demographic and epidemiological transition along with increasing health inequity and inequalities impose major public health challenges in most of low- and middle-income countries (LMICs) \[[@CR1]--[@CR4]\]. The United Nations (UN) has documented that the population aged 60 years or above is growing at a rate of 3.26% and by 2050 almost all areas except Africa would have nearly 25% of their populations aged 60 or more \[[@CR5], [@CR6]\]. The pursuit of health equity in ageing societies raises several concerns -- on the one hand there is persisting health inequity among social groups and on the other hand, distribution of scarce public healthcare resources always raises a question on distributive justice. Fair and effective functioning of the public health system is more important and relevant to elderly people as they carry higher burden of diseases, specifically noncommunicable diseases \[[@CR7]\]. To achieve Universal Health Coverage (UHC), the World Health Organization (WHO) \[[@CR8]\] has identified three aspects of healthcare systems -- ensuring that all people receives the needed quality healthcare services, everyone should be protected from health threats and financial hardship due to treatment should be avoided. Additionally, Equity in health system is an international priority. This actually demands assessment of healthcare interventions among socioeconomically disadvantageous sections. However, without considering the healthcare needs of the ever-growing numbers of elder people, UHC would be impossible to achieve \[[@CR9]\].

In India, the proportion of population aged 60 years and above is projected to increase from 9% (2015) to 20% by 2050 \[[@CR5], [@CR6]\]. This percentage point increase is a remarkable increase in absolute terms. It is projected that the numbers of elderly in India would reach 159 million by 2025 \[[@CR10]\] and it is also estimated that by 2050, elderly population would surpass the population of children below 14 years \[[@CR11]\]. It is well documented in the literature that the increased burden of non-communicable diseases and subsequent healthcare need have put utmost concerns over the aged populations in India \[[@CR12]\]. Literature have also indicated uneven access to healthcare services among the elderly in India for NCDs \[[@CR13]\]. Moreover, the resource constraint public healthcare system poses additional challenges to meet the healthcare needs of the elderly people and reducing the socioeconomic inequity and inequalities in health. Analyzing literature on health of the elderly in India, Dey et al., (2012) found that the elderly population does not have access to needed healthcare and those who have physical access to healthcare services, many of them, face affordability related challenges due to cost of accessing the healthcare \[[@CR13]\].

There are several studies available on NCDs and related utilization of healthcare services and costs of the aged in the Indian context. Using NSS (2004) data Agrawal and Keshri (2014) described the demographic transition in India and health seeking behavior of the aged widows \[[@CR14]\]. It is documented in the paper that morbidity prevalence is higher among the aged and share of NCDs are substantially higher than the communicable diseases. Analyzing the same data Joe et al., (2015) shows the socioeconomic inequality in utilization of healthcare services among the elderly \[[@CR15]\]. The study also demonstrates the pro-rich distribution of utilization of healthcare services. Kastor and Mohanty (2018) analyzed nationally representative data collected during 1995 and 2014 to show the changes in hospitalization pattern and associated costs \[[@CR16]\]. It has been revealed from the study that the hospitalization rate has been more than doubled during this time period and this is primarily due to increased hospitalization among infant and aged members. Substantial increase in out-of-pocket expenditure among the aged households is also evident from recent studies \[[@CR16]--[@CR19]\]. Analyzing NSS data on outpatient care services in Kerala, Mukherjee and Levesque (2012) demonstrates the inequity in utilization of outpatient care services between poor and non-poor aged patients \[[@CR20]\]. Few studies have also analyzed NSS data to study the economic burden of specific NCD ailment in India and its adverse consequences on the households \[[@CR21]--[@CR24]\]. However, there is dearth of literature on the extent of equity in distribution of public subsidies among the aged in India.

Given this background, the paper attempts to study the extent of access to healthcare services and equity in distribution of public subsidy among the elderly who are suffering from noncommunicable diseases in India. Specifically, the objectives of the paper are - to study the utilization pattern of healthcare services for treatment of NCDs among the elderly in India, to estimate the burden of out-of-pocket expenditure (OOPE) for the treatment of NCDs among the elderly and to analyze the extent of equity in distribution of public subsidy for the NCDs among the elderly people.

Methods {#Sec2}
=======

Data {#Sec3}
----

National Sample Survey (NSS) 71st round unit level data on Social Consumption: Health (2014) has been used for the study. This is the most recent data available in India on morbidity, healthcare utilization and related out-of-pocket expenditure (OOPE). NSS adopted stratified multistage design to collect data. The census villages (in the rural sector) and urban blocks (in the urban sector) were considered as the first stage unit (FSU) and the ultimate stage units (USU) were the households. Considering Census 2011 population, the sample villages were selected by probability proportion to size with replacement (PPSWR) to form the FSUs. On the other hand, in the urban sector, number of households of the urban frame survey (UFS) blocks has been used to form the FSUs following the PPSWR method[1](#Fn1){ref-type="fn"} \[[@CR25]\]. The data has been collected from 3,33,104 individuals living in 65,932 households. It is a nationally representative survey covering all states and Union Territories (UTs). Overall, 8.18% of the total sample are in the age group of 60 year and above. The share of elderly is 7.92% in the rural sector and the corresponding figure for the urban sector is 8.52%. Whereas, 17% of the total hospitalized and 28% of the total outpatient visits are recorded by the aged members. NSS collects information on household level as well as individual level characteristics. It records the details of morbidity, hospitalization and corresponding OOPE for doctor's consultation, diagnostic tests, medicine, transport and other related costs. It has to be noted here that, NSS records the self-reported morbidity and hospitalization information in the survey. The reference period for inpatient care was 365 days and for outpatient care it was 15 days.[2](#Fn2){ref-type="fn"} Sources of finance for treatment and insurance coverage information is also available in the data. Sample weights are reported for each household and individual in the data. This survey weights have been applied to scale up the estimates at the population level.

Disease group & MPCE class formation {#Sec4}
------------------------------------

Following World Development Report (1993) \[[@CR26]\] we have cross classified the ailments into three broad categories -- Communicable (CD), Noncommunicable (NCD) and other diseases (OD). The classified data has been analyzed to calculate the utilization of healthcare services for inpatient and outpatient care of the aged people suffering from NCDs. NSS also reports usual[3](#Fn3){ref-type="fn"} monthly expenditure of the households. Following Cain et.al., (2010) and Srivastava et.al., (2016) \[[@CR27], [@CR28]\], the Organization for Economic Co-operation and Development (OECD) equivalence scale has been applied to construct the monthly per capita expenditure (MPCE) class from the household expenditure \[[@CR27]\]. Specifically, we have divided the total monthly expenditure of a household (T) by the square-root of the household size (N) to get the MPCE[4](#Fn4){ref-type="fn"} (= T/√N). Then the MPCE has been arranged in ascending order and grouped into four quarters -- Poorest (P), Lower Middle (LM), Upper Middle (UM) and Richest (R). However, cost of living largely varies across states and the sectors (rural and urban) within the states. To accommodate these differences, MPCE classes have been formed separately for each state[5](#Fn5){ref-type="fn"} and sector.

Out-of-pocket expenditure estimation {#Sec5}
------------------------------------

The OOPE has been reported under various heads in the NSS data separately for inpatient and outpatient care. This information has been used to calculate the OOPE on medicine and medical care.[6](#Fn6){ref-type="fn"} OOPE for transport and other non-medical services like food, expenditure on escorts, lodging charges etc. has been added with the medical expenditure to get the total OOPE. In case of inpatient care, OOPE has been reported for each hospitalization episode separately. However, for the outpatient care, NSS reports the total OOPE under various heads for all the outpatient visits together (for multiple visits within the reference period). Therefore, for the present paper we have considered only those aged individuals who have reported noncommunicable diseases related outpatient care utilization in all the visits.

Benefit incidence analysis {#Sec6}
--------------------------

Benefit incidence analysis (BIA) is a method generally applied in the literature to study the extent of equity in any public system. It has both the horizontal[7](#Fn7){ref-type="fn"} and the vertical equity dimensions \[[@CR28], [@CR30]\]. It has to be mentioned here that BIA has been applied in various studies to examine the extent of equity in public subsidy distribution across socio-economic classes. Few such studies are in the Indian context and based on NSS data. A recent study on utilization and benefit both at the national and state level, used NSS and showed that utilization of inpatient and delivery services are pro-poor. It is also revealed that in most of the states out-patient services is also pro-poor. However, users of public healthcare facilities are forced to spend considerable amount as out-of-pocket to supplement the government services \[[@CR31]\]. Another study by Mahal et al., (2001) showed the inequity in subsidy distribution across income groups in India for various healthcare services using BIA \[[@CR32]\]. Chakraborty (2012), Acharya (2011) and Ngangbam (2015) also applied BIA to study the extent of equity in distribution of public subsidies in the healthcare sector \[[@CR33]--[@CR35]\]. However, there is dearth of literature with a focus on equity in distribution of public subsidy for NCD related treatment among the elderly in India. In this context, applying BIA, the present study attempts to through some light in this area.

According to the literature, benefit incidence is the net government subsidy weighted by the utilization rate \[[@CR36], [@CR37]\]. Mathematically, the benefit incidence could be estimated by the formula -- $$\documentclass[12pt]{minimal}
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π~j~ = Benefit of public subsidy enjoyed by group j (here MPCE class); α~ij~ = utilization of service i (here inpatient and outpatient care for NCDs) by group j; k = number of individual; α~i~ = utilization of service i by all groups together; γ~ik~ = government's net expenditure on individual k for service i and δ~ij~ = group j's share of utilization of service i.

Specifically, α~ij~ is number of aged people from a particular MPCE class (j) who are suffering from NCDs and utilizing the public healthcare facilities (forms the numerator). Total number of aged people suffering from NCDs and utilizing public facilities for treatment in all the MPCE classes together forms the α~i~ (the denominator). The ratio of α~ij~ and α~i~ is the utilization rate. To calculate the net government subsidy, we have applied the methodologies available from the literature \[[@CR28], [@CR38]--[@CR40]\]. In short, the net subsidy is the difference between the actual cost of providing a service and the user charges. The user charge for utilizing public facilities is available from the NSS data. However, the major challenge is to get the actual cost of providing the service in the public facilities. Following Bose 2018, Srivastava et.al., 2016; Bose & Dutta 2015; Bose 2014 \[[@CR28], [@CR38]--[@CR40]\], we have considered the modal OOPE of the private hospitals as the proxy for actual cost of providing the services in the public hospitals. To accommodate the differences in quality of care, severity of illness and cost of providing the services, state, sector, MPCE class and duration of stay in hospital (for inpatients only)/ total duration of ailment (for outpatient only) have been considered during calculation of modal OOPE in the private hospitals. The assumption we have made here that the OOPE for utilization of healthcare services are the actual cost of the government to provide the service in the public hospitals. However, it is indeed true that the cost of providing services in public and private sectors may vary. But, reason behind choosing the proxy could be justified from different angles. Primarily, there are various types of private healthcare facilities available for treatment and the prices largely varies based on the regions of operation, quality of services etc. To accommodate the differences and to normalize the variation in prices, analysis has been made using large unit level dataset. Additionally, we have tried to reduce the variation in prices, if persists, by analyzing the data separately for state, sector, MPCE class and duration of stay in hospital (for inpatients only)/ total duration of ailment (for outpatient only). On the other hand, the primary objective of benefit incidence analysis is to study the relative position of various socio-economic groups in access and benefit of public subsidy distribution \[[@CR30], [@CR37]\]. Therefore, some level of under or over estimation of public subsidy benefit would not affect the relative position of the MPCE groups in the subsidy ladder. Finally, private sector is the only option remains after the public facilities for treatment. Therefore, the difference between the expenditure in public and private facilities for treatment would be the best available proxy for the shadow price of subsidy in public facilities. OOPE for each hospitalization episode (or outpatient visit) has been subtracted from the corresponding modal private OOPE to calculate the net subsidy. Then the net subsidy is weighted by the utilization rate to get the subsidy benefit of the individual.[8](#Fn8){ref-type="fn"} We have added all the individual subsidy of a particular MPCE class to get the MPCE group specific subsidy. Share of each MPCE class in total subsidy benefit is the estimate of benefit incidence.[9](#Fn9){ref-type="fn"} Following O'Donnell et al., (2008) and O'Donnell et al., (2016) we have also calculated the concentration index and curves \[[@CR41], [@CR42]\]. Concentration curve could be used as a measure of inequality. Specifically, concentration curve could be used to assess the public subsidies are targeted towards the poor or not \[[@CR42]\]. To derive the concentration curve for health inequality, we need two variables -- (a) the health variable (here the public subsidy), the distribution of which are subject of interest and (b) a socio-economic variable (here MPCE class) against which the distribution is to be assessed. Concentration index on the other hand, represents twice the area between the concentration curve and the line of equality (45^0^ line). The index takes the negative value when the curve lies above 45^0^ line and vice versa.

Results {#Sec7}
=======

The results of the paper have been represented under three subsections -- utilization of healthcare services, OOPE for the treatment of NCDs and the benefit incidence of public subsidy.

Utilization {#Sec8}
-----------

Ailment group wise utilization of healthcare services for inpatient (IP) and outpatient (OP) care by the elderly people has been reported in Table [1](#Tab1){ref-type="table"}. It is observed that 42% of the total hospitalization and 54% of the total OP visits are for NCDs in India among the elderly. Additionally, 46% of the total hospitalization are for NCD-related treatment in the urban sector and the corresponding figure for the rural sector is 40%. Table 1Disease, MPCE Class and Sector wise Utilization of Healthcare Services in India (in %)CategoryGroupsInpatientOutpatientRuralUrbanCombineRuralUrbanCombineAilment GroupUtilization of Healthcare FacilitiesCD19.5720.9720.0339.7032.2036.90NCD39.7846.1441.8750.2560.4654.05OD^a^40.6532.9038.1110.057.349.04MPCE ClassUtilization of Healthcare for NCDsPoorest16.7518.8017.4919.5120.1819.79Lower Middle19.5423.0420.8022.8321.3522.22Upper Middle25.0227.5525.9325.6426.1425.85Richest38.6930.6035.7732.0232.3332.15Utilization of Public Hospitals for NCDsPoorest21.9228.0923.8726.9432.0728.82Lower Middle24.6525.9025.0423.2224.9623.86Upper Middle25.3928.3626.3325.5021.4724.02Richest28.0317.6524.7424.3421.5023.30Source: Authors' estimation based on NSS data (2014)^a^Other diseases also include various health conditions like pregnancy, illness in the newborn etc. with fever, body aches and the like diseases which cannot be classified as NCD or CD.

Share of NCDs in total OP visit among the elderly is around 60% in the urban sector. Around 50% of all the OP visits in the rural India are for NCDs. Further bifurcating the IP and OP utilization across MPCE classes, we could observe that there is a positive relationship between MPCE class and utilization of healthcare services for treatment of NCDs among the elderly in India. As we move from the poorest to the richest class utilization of healthcare services increases both for IP and OP care.

Similar trend is observed in both the sectors. The highest utilization of IP care in the rural sector is among the richest (39%) followed by the UM (25%) and LM (20%) class. Corresponding percentages for the urban sector are 31%, 28% and 23% respectively. Lowest utilization of IP care is recorded by the poorest class (17%) of the rural sector followed by the urban-poorest (19%) class. Richest class of the rural and urban sector utilizes the maximum OP care followed by the UM class. Poorest class of both the regions has the lowest access to OP visits in India. Further analyzing the data to check the utilization pattern of public facilities for the treatment of NCDs among the elderly, we could notice that the richest class of the rural sector has the highest utilization of public healthcare facilities for the IP care and the poorest class has the lowest utilization.

On the other hand, in the urban sector UM class has the highest utilization of public IP care followed by the poorest class. Interestingly, utilization of public facilities for the OP care is the maximum for the poorest class in both the sectors in India. The lowest utilization of public facilities is observed among the LM and UM class for the rural and urban sector respectively.

Out-of-pocket expenditure {#Sec9}
-------------------------

Table [2](#Tab2){ref-type="table"} reports the MPCE class wise OOPE for public and private healthcare facilities in India. Three sets of estimates have been made separately for IP and OP care -- medicine, medical and total OOPE. It is observed that the total OOPE in the private facilities is around 1.5--2 times high in the rural sector and it is around 2--4 times high in the urban sector compared to the public facilities. This trend is uniformly observed in both the IP and OP care. For both IP and OP care, poorest class is spending the lowest amount to purchase medicine during utilization of public institutions and as we move towards the richest class the medicine-OOPE increases. The same pattern is observed in both the sectors. However, the medical and total OOPE for the poorest class is higher than the LM class for public sector hospitalization in the rural sector. It is clear from the table that medicine is an important component in the total medical expenses for both IP and OP care in public facilities. Table 2MPCE Class wise Average Out-of-pocket Expenditure for NCD-related Inpatient and Outpatient Care in India (in INR)ServiceMPCE ClassRuralUrbanPublicPrivatePublicPrivateMedicineMedicalTotalMedicineMedicalTotalMedicineMedicalTotalMedicineMedicalTotalInpatientPoorest230253437130446617,36419,245198047226047537527,41529,607Lower Middle259148576612562220,57022,860344173009235648226,23728,923Upper Middle4595926311,366590326,99029,6103693947011,696628340,21843,826Richest401712,15015,223891139,36343,129599018,55421,47910,61064,79769,239All**3508826010,487702130,17533,157378910,07212,183810046,97650,614**OutpatientPoorest188240294331502591108135186367514565Lower Middle224296379335454519262354417594863934Upper Middle372441538475612676352408465501737807Richest3644545495307248333484635247169921080All**294366449453616703270344401588834908**Source: Authors' estimation based on NSS data (2014)

In case of IP care, the medicine expenditure ranges from 32 to 53% of the total medical expenses. Interestingly, the share of medicine in total medical expenditure is around 80% for public sector OP visits. In both the sectors, the highest medicine share is recorded by the LM class for IP care and UM class for OP visits. Surprisingly, the poorest class is also spending a substantial proportion of their total medical cost to purchase medicine during public sector hospitalization or OP visit.

The above result then raises a question that who is enjoying the benefit of the public subsidy. The NSS data has been analyzed and the MPCE class wise share of subsidy benefit for IP and OP care has been calculated and reported in Table [3](#Tab3){ref-type="table"}. It is observed that the distribution of public subsidy for IP care is pro rich and the maximum subsidy share is recorded by the richest class and the poorest class has the minimum share. It is also observed that the poorest class has the minimum share in total subsidy for inpatient care in the rural sector followed by the UM and the LM class. The richest class of both the regions are benefited the maximum from the public subsidy during their hospitalization. In the urban sector, on the other hand, the lowest subsidy share is recorded by the LM class followed by the poorest class. Table 3MPCE Class wise Benefit Incidence for Inpatient & Outpatient care in India (in %)MPCE ClassInpatientOutpatientRuralUrbanCombineRuralUrbanCombinePoorest9.9021.0516.0940.6118.2828.55Lower Middle27.8411.6918.8816.2426.8121.95Upper Middle26.6330.1528.5815.5717.3216.51Richest35.6337.1136.4527.5937.5932.99Source: Authors' estimation based on NSS data (2014)

Interestingly, there is no specific trend in distribution of public subsidy for OP care. However, the richest class are benefited the maximum from public subsidy followed by the poorest class. The lowest subsidy is observed for the UM class. Sector wise bifurcation of the benefit incidence shows that the poorest class of the rural sector has the maximum benefit share followed by the richest class for OP care. On the other hand, benefit share of the richest class is the maximum followed by the LM class in the urban sector. For better understanding of the distribution of the subsidy, we have derived the concentration curves and presented in Fig. [1](#Fig1){ref-type="fig"}. Fig. 1Concentration Curves of the Benefit Incidence of Public Subsidies for IP & OP Care (Source: Authors' estimation)

The distribution of public subsidy is clearly showing a pro-rich trend as the subsidy benefit distribution line lies below the equal distribution line for the IP care in both the sectors. We have also represented the 95% confidence interval for each benefit distribution curve (grey shaded area). Analyzing the distribution of public subsidy for the OP care, we could observe that the benefit distribution line has crossed and merged with the equal distribution line. Therefore, it is very difficult to comment on the distribution pattern of the subsidy benefit from the graphs. To know more about the distribution pattern of the public subsidy we have calculated the concentration indices. The sign of the concentration index indicates the direction of the public subsidy -- pro-rich or pro-poor and the magnitude of the index reflects the strength of variability.

The concentration indices are presented in Table [4](#Tab4){ref-type="table"}. It has to be noted here that a positive value of the index denotes a pro-rich distribution of subsidy benefit and a negative value signifies pro-poor distribution. It is observed that the distribution of subsidy benefit is pro-rich for IP care and pro-poor for OP care. Specifically, for both the sectors pro-rich distribution is observed for the IP care and for the OP care the distribution is pro-poor in the rural sector. However, it is observed from the above table that the indices of the urban sector are not statistically significant. Therefore, it is very difficult to comment on the result of the urban sector. On the other hand, the estimates of the rural sectors are highly significant for the IP and OP care. Therefore, significant level of inequity in distribution of public subsidy is evident from the result in case of IP care in the rural region. Table 4Concentration Index of Benefit Incidence for IP & OP CareServiceSectorNo. of ObservationsIndex ValueRobust Std. Error*p*-valueIPRural15260.1710.0430.001Urban12710.1190.0800.152Combine27970.1410.0530.013OPRural709−0.2110.1070.061Urban5880.0570.0960.557Combine1297−0.1250.0850.158Source: Authors' estimation based on NSS data (2014)

Discussion {#Sec10}
==========

The present paper has analyzed NSS (2014) unit level data on Social Consumption: Health to study the utilization pattern of healthcare services for treatment of NCDs among the elderly in India. The paper also attempts to analyze the burden of OOPE and the extent of equity in distribution of public subsidy among the elderly for NCD-related treatments. It is emerged from the analysis that the prevalence of NCDs among the elderly is very high in India. Hospitalization and OP visits for the NCD related treatment is the highest among all ailment groups for the elderly. Overall utilization of healthcare services shows a pro-rich distribution for both IP and OP care and in both the sectors in India. Utilization of public IP care services has a pro-rich trend in the rural sector. However, the utilization of public facilities for IP care in the urban sector and the OP visits in both the sector have no specific trend. Interestingly, the poorest class have a substantial share in total utilization of public healthcare facilities for these services in the rural and urban sector. The OOPE on medicine is very high among all MPCE groups both for IP and OP care. It is also observed that the OOPE on medicine takes a substantial share of the total medical expenditure even in the public facilities. Further analyzing the data, it has emerged that the richest class gets the maximum subsidy for IP care in both the sectors. However, the poorest class of the rural sector and the richest class of the urban sector records the maximum subsidy share for OP visits. The study has multiple implications and the discussion section analyzes the implications and compare the findings with other similar studies. This section also proposes possible causes and consequences of the findings.

Although there is no specific study available on benefit incidence of public subsidy for NCD related care among the elderly in India, however, few studies have implemented BIA to examine the distribution of public subsidies across socioeconomic groups. Using NSS 52nd round data Mahal et al., (2001) showed the state level variations in utilization of public healthcare services \[[@CR32]\]. Their results indicate that for few states the utilization of public healthcare services is pro-poor; however, for many states the distribution is skewed towards the rich. A recent study by Bowser et al., (2019) \[[@CR31]\] show that the public outpatient and delivery care is pro-poor in India. The study also documented the state level variations in benefit distribution among the MPCE classes for inpatient and delivery services. Bose and Dutta (2018) \[[@CR38]\] analyzed the NSS 71st round data to examine the effectiveness of health financing strategies in three Indian States -- Tamil Nadu, Rajasthan and West Bengal. Their results show a pro-poor distribution of public subsidy for IP care. The study also documented the success of medicine distribution scheme in Tamil Nadu and Rajasthan. It is also revealed from our study that medicine has a substantial share in total medical expenditure; specifically, in OP care. If we compare the utilization of public facilities and the benefit share across MPCE groups, we could observe that there is a direct relationship between the two parameters for rural IP care. This actually indicates the barriers in access to IP care facilities in the region. Hospitalization episode not only put direct financial burden on the households; the OOPE burden of it also indirectly pushes the households towards catastrophe and impoverishment through wage loss \[[@CR43]\]. It has been observed from the NSS data that most of the Poorest elderly people in the rural sector are illiterate and they are not financially dependent on others (see Table 5 in [Appendix](#Sec12){ref-type="sec"}). This actually indicates that most of the poorest elderly people are working in the informal sector and wage loss due to hospitalization puts double burden on the households. Literature has also documented most of the aged people are casual or self-employed informal worker who are not entitled to formal retirement benefits and have very low ability to afford healthcare expenses. Consequently, they face paradoxical challenges of remaining both healthy and employed in old age \[[@CR44]\]. Interestingly, in the urban sector, the richest class has the lowest utilization share for IP care; however, the benefit share is the maximum for the class. It is argued in the literature that the rich are more likely to utilize more healthcare services (like consultancy, bed, diagnostic tests etc.) \[[@CR39]\] during their hospitalization and have longer stays in the public hospitals \[[@CR45]\]. Moreover, most of the aged people in both the regions are not covered by any health insurance scheme (see Table 6 in [Appendix](#Sec12){ref-type="sec"}). Consequently, the aged people are forced to spend the entire hospitalization expenses from their pocket. Hence, the IP utilization of the poorest class might be very low due to poor purchasing capacity \[[@CR13]\].

Utilization of OP care and corresponding benefit incidence could be interpreted through access to free medicine from the healthcare facilities. Utilization of public facilities and benefit share are also high for the groups who have more access to free medicine in both the sectors (see Table 7 in [Appendix](#Sec12){ref-type="sec"}). Surprisingly, more than 51% of the richest class in urban India also have access to free medicine and consequently the benefit share of the group is also the highest in the region. Importantly, the poorest class of the rural sector has the highest utilization of public OP care, share in total benefit and access to free medicine. Strengthening the public health facilities through National Health Mission (NHM) flexi-pool for NCDs, National Programme for Healthcare of the Elderly (NPHCE) might have helped the poorer sections of the society to access needed OP care in the rural sector. Analyzing state level data Selvaraj et al., (2010) \[[@CR46]\] and Bose & Dutta (2018) \[[@CR38]\] have showed that free distribution of medicine has impacted the health system in three ways -- improvement in access to healthcare, financial risk protection and health system expansion. Therefore, it has to be noted here that following the changing disease pattern, regular updation of the essential drug list (EDL) is primarily needed. It would help the patients to get their required medicines from the public facilities. The study by Bose & Dutta (2018) \[[@CR38]\] documented that in West Bengal most of the people are suffering from NCDs and most of them are utilizing public facilities for treatment. However, they are forced to purchase medicines from the market as most of the drugs listed in the EDL[10](#Fn10){ref-type="fn"} are either of communicable diseases or antibiotics.

Despite the nationally representative data has been used in this analysis, there are several limitations of the present study and the data. Following the literature, we have also considered the private OOPE as the proxy of actual cost of providing the services in the public facilities. On the other hand, health is a state subject. Therefore, the public health expenditure and OOPE largely varies across states. With some adjustment in estimation of private OOPE, we have tried to capture the state level variations in government health expenditure and OOPE. However, a proper costing study of the services provided through the public health system could give us a better picture. Additionally, the method applied to conduct the benefit incidence analysis needs substantial data points. However, given the limited sample size of the aged population suffering from NCDs and utilizing the IP and OP care, we have cross-classified the data into four MPCE groups. The results would have provided more information if the data could have been cross classified into quintile or deciles. Similarly, due to limited sample size we were forced to club the diseases into three broad groups. However, within NCDs, ailment nature, magnitude of illness and its impact on the patients might vary. To study the varying level of suffering within NCDs, more sample for each disease category (within NCDs) is needed. In the NSS data there is no specific information available on the severity of illness either for IP or OP care. Therefore, we have used the duration of stay in hospital or the duration of suffering from the illness as the proxy of severity of the illness. On the other hand, in NSS data, the OOPE for all the OP visits (for multiple visits within the reference period) are given together. It forces us to consider those individuals who have visited healthcare facilities for NCDs in all OP cases. Additionally, NSS is a self-reported data. The type of ailment a person is suffering from, type of facilities used, and related OOP expenditure are recorded based on the information provided by an individual. Therefore, there is potential chances of bias in the data. If NSS also provide the details of severity of illness and OOPE for each OP visit, estimation would be more robust. Sample size of the aged population. Following literature, we have used MPCE as a measure of wealth/socioeconomic status of a household.[11](#Fn11){ref-type="fn"} However, more relevant information like actual income or wealth status of the household could provide more clear picture of the economic position of a household. Finally, sample size of the UTs and the North-eastern states were very low. To analyze the data, we have clubbed all the UTs and all the North-eastern states to get enough sample for the study.

Conclusions {#Sec11}
===========

Rapid ageing of the population and increasing NCDs among the elderly is one of the major public health challenges in India. Moreover, very high OOPE for the treatment even in the public facilities exacerbates the situation. To achieve the UHC goals, on the other hand, distribution of public subsidies should be effectively allocated among the socio-economically weaker sections. This analysis demonstrates that a substantial share of the public subsidies is still going to the richer sections for the treatment of NCDs among the elderly.

Analysis has also revealed that medicine is the most important component in OOPE during NCDs. Therefore, procuring medicine would be a policy-priority to reduce OOPE and increase utilization of healthcare facilities in the public sector. The policy makers in India should use the available information and monitor the extent of equity in public healthcare spending for NCDs among the elderly. As the share of elderly in the population and their suffering from NCDs are increasing, targeted policies should be taken to improve utilization, access to medicine, other healthcare services and public subsidy for the disadvantaged would be primarily important to achieve healthcare goals in India. Additionally, the utilization of the richer sections are more than any other groups. Therefore, an equal distribution of resources would benefit the richer sections disproportionately. To achieve the universal health coverage, focus should be given on treatment for all.

Appendix {#Sec12}
========

Table 5MPCE Class wise Economic Dependence and Education of the Elderly in India (in %)MPCE ClassEconomic DependenceEducationRuralUrbanRuralUrbanNot DependentPartially DependentFully DependentNot DependentPartially DependentFully DependentIlliterateUp to PrimaryUp to SecondaryAbove SecondaryIlliterateUp to PrimaryUp to SecondaryAbove SecondaryP30.723.945.529.720.949.376.815.97.10.258.027.912.02.2LM23.324.751.929.215.755.171.518.58.02.042.625.421.110.9UM22.020.757.429.117.853.267.820.09.72.630.524.727.916.9R29.417.952.737.814.248.059.322.012.66.213.717.528.640.2All**26.721.551.931.916.951.268.219.39.63.033.623.323.419.7**Source: Authors' estimation based on NSS (2014)

Table 6Distribution of Health Insurance Coverage of the Elderly in India (in %)TypeRuralUrbanGovernment Funded16.7314.86Employer Supported & Others0.887.23Not Covered82.3977.90Source: Authors' estimation based on NSS (2014)

Table 7Details of the Medicine Received during Treatment of NCDs in Public Facilities (in %)MPCE ClassInpatientOutpatientRuralUrbanRuralUrbanNot ReceivedFreePartly FreeOn PaymentNot ReceivedFreePartly FreeOn PaymentNot ReceivedFreePartly FreeOn PaymentNot ReceivedFreePartly FreeOn PaymentP0.339.030.430.30.039.536.124.42.955.814.726.78.856.36.628.3LM0.036.837.226.00.737.135.326.95.830.023.241.017.652.09.321.1UM0.426.340.233.00.023.345.031.78.035.812.643.711.536.17.445.0R2.322.636.838.31.723.125.849.515.936.811.635.78.451.01.539.1All**0.830.636.432.20.630.535.633.47.241.815.435.611.349.66.332.8**Source: Authors' estimation based on NSS data, 2014

BIA

:   Benefit Incidence Analysis

CD

:   Communicable Diseases

EDL

:   Essential Drug List

FPMS

:   Fair Price Medicine Shop

FSU

:   First Stage Unit

IP

:   Inpatient

OP

:   Outpatient

LM

:   Lower Middle

LMICs

:   Low and Middle Income Countries

MPCE

:   Monthly Per Capita Expenditure Class

NCDs

:   Non-communicable Diseases

NHM

:   National Health Mission

NPHCE

:   National Programme for Healthcare of the Elderly

NSS

:   National Sample Survey

OD

:   Other Diseases

OECD

:   Organization for Economic Co-operation and Development

OOPE

:   Out-of-pocket Expenditure

P

:   Poorest

PPSWR

:   Probability Proportion to Size with Replacement

R

:   Richest

UFS

:   Urban Frame Survey

UHC

:   Universal Health Coverage

UM

:   Upper Middle

UN

:   United Nations

USU

:   Ultimate Stage Unit

UTs

:   Union Territories

WHO

:   World Health Organization

The details methodology is available at NSS 71st round report: Social Consumption in India Health \[[@CR25]\]

It is evident from National Health Accounts reports of India that the major contributor of total health spending is the OOP expenditure. And out-patient care has the maximum share in total OOP expenditure followed by the inpatient care. However, NSS collects information with two different recall period to minimize the bias in the data. Additionally, for out-patient care NSS reports the OOP expenditure for all the visits together within the reference period. Therefore, we study both the care separately to analyze the extent of OOP expenditure and benefit share.

The usual expenditure includes -- usual monthly expenditure for household purposes, monthly average expenditure amount (dividing the total expenditure by 12) for durable goods purchased during last one year and approximate monthly values of wage in kind, home-grown stock and free stock.

Following the equivalence method suggest by Deaton (2003), we have also formed the MPCE classes and cross-checked the ranking of the MPCE groups for various indicators used in the paper \[[@CR29]\]. However, there was no substantial change in the ranking of the MPCE classes in terms of utilization, OOP payment and benefit share.

The sample size for the North-eastern states and the UTs are very small in the NSS data. Therefore, we have clubbed all the North-eastern states (Sikkim, Nagaland, Mizoram, Tripura, Arunachal Pradesh and Meghalaya) and all the UTs (Chandigarh, Daman & Diu, Dadra & Nagar Haveli, Lakshadweep, Puducherry and Andaman & Nicobar Island) for the study.

Medical cost includes package, consultancy, medicine, diagnostic test, bed charge (only for inpatient), other medical expenses like attendant charges, physiotherapy, personal medical appliances, blood, oxygen, etc.

Horizontal equity: treating people with equal need equally; vertical equity: treating people with unequal need unequally.

Following Wagstaff (2012), we have replaced all the negative values with zero here \[[@CR36]\].

It has to be mentioned here that to study the relative position and share in total subsidy benefit is the objective of the benefit incidence analysis. Estimation of actual benefit is not the purpose of the method.

The paper discusses about the Fair Price Medicine Shops (FPMS) of West Bengal. As per the contracts with the Government, the FPMS should at least keep all the medicines of the EDL and sell them at a discounted price to any patient carrying a valid prescription.

To measure the socioeconomic status of a household there are several indicators available in the literature. Many literature use wealth index or income as a measure of economic status of a household. However, NSS only reports monthly consumption expenditure of the households as a measure of economic indicator of a household.
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